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(54) POSITIONING DEVICE, ALIGNMENT DEVICE AND POSITIONING METHOD 

(57)Abstract: 

PURPOSE: To support an object and control the 
positioning so that the reaction force and the vibration 
caused by the motion of the object do not propagate 
to such an element as lens system. 
CONSTITUTION: A reaction frame 61 insulating the 
external vibration and that caused by the reaction 
force from an object stage 30 is provided. The object 
stage 30 moves in two directions. The reaction frame 
is provided by two followers. Cooperating direct drive *»- 
force actuators are provided on the object stage and 
the followers and the object stage is positioned in the 
first and the second directions. The reaction frame is 
fixed to a base structure and the object stage is 
supported in the space independently of the reaction 

frame. The follower 72 has a pair of arms 74, 74' and moves in a pair of parallel planes 
wherein the center of gravity of the object stage. The positioning force of actuator driving 
means is controlled so that the vector sum of the moments of forces at the gravity center 
of the object stage becomes practically zero. 
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CLAIMS 

[claim 1 Un the positioning device (a) which operates on base structure The reaction frame assembly 
containing the reaction frame attached in said base structure, (b) The object stage which exercises 
relatively to the base of an object stage, (c) The means for setting spacing from die base of said 
object stage, and supporting said object stage independently with said reaction frame, (d) It is 
attached in said object stage and said reaction frame assembly. Become a pair for positioning said 
object stage, collaborate, and it has the actuator means of the direct-acting mold which generates the 
force The pointing device which the base of said object stage and said object stage are insulated 
from the reaction force from said actuator means, and is characterized by transfer of the vibration to 
the base of said object stage and said object stage serving as mm by this. 
[Claim 2] The positioning device with which said reaction frame assembly is characterized by 
having the follower who can exercise for said object stage independently and can follow it in the 
positioning device of claim 1. ♦i« M *«„» 
TClaim 3] The positioning device characterized by equipping said actuator means with at least one 
linear motor which operates between said object stage and said reaction frame assembly in the 
positioning device of claim 1. 

[Claim 4] the positioning device with which it has the actuator means of a lot at least in the 

positioning device of claim 1 in order to position said object stage, and the actuator means of these 

each is characterized by having me driving member attached in said object stage. 

[Claim 5] The positioning device with which the vector sum of the moment of force in the center ot 

gravity of said object stage resulting from the positioning force of said driving member is 

characterized by being substantially equal to zero in the positioning device of claim 4. 

[Claim 6] The positioning device characterized by having at least one driving member attached in 

said object stage in the positioning device of claim 2. 

TClaim 71 The pointing device characterized by for said follower having two arms which can 
exercise, respectively in two parallel flat surfaces, and the center of gravity of said object stage being 
between said two flat surfaces in the pointing device of claim 2. 

[Claim 8] In the positioning device of claim 1 said object stage In the 1st direction, and this 1st 
direction and the 2nd direction which makes an include angle, it can exercise at least. The 1st 
follower is movable only in said 1st direction, and follows said object stage. The 2nd follower is 
movable only in said 2nd direction, and follows said object stage. Moreover, said actuator means to 
collaborate The pointing device characterized by being prepared for said object stage and said 1st 
and 2nd followers, and positioning said object stage in said 1st and 2nd directions 
TClaim 9] It is the positioning device characterized by having the direct-acting mold actuator which 
generates at least three force in which said actuator means operates between said object stage and 
said reaction frame assembly in the positioning device of claim 8. 

[Claim 10] The positioning device with which it is prepared and the vector sum of the moment ot 
force in the center of gravity of said object stage resulting from the positioning force of an actuator 
means to collaborate is characterized by being substantially equal to zero in the positioning device ot 
claim 9 as said object stage driven in said 1st direction in two of said at least three direct-acting mold 

actuators. ~« , r 

[Claim 1 1 ] The positioning device with which the vector sum of the moment of force in the center ot 
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gravity of said object stage where one of said the direct-acting mold actuators other than said two 
direct-acting mold actuators is attached in said object stage, and it originates in the positioning force 
of said actuator means to collaborate, in the positioning device of claim 10 so that said object stage 
may be driven in said 2nd direction is characterized by being substantially equal to zero. 
[Claim 12] In the positioning device of claim 8, it has at least 2 sets of direct-acting mold actuators 
for positioning said object stage. 1 set in these direct-acting mold actuator 1 set which will position 
said object stage in said 1st direction, and will accept it among said direct-acting mold actuators The 
pointing device with which the vector sum of the moment of force in the center of gravity of an X-Y 
stage which positions said object stage in said 2nd direction, and originates in the location force of 
an actuator means to these-collaborate is characterized by being substantially equal to zero. 
[Claim 13] It is the pointing device which said 1st and 2nd followers have two arms ****(ed) 
respectively in the pointing device of claim 8, one follower's arm is located in a single flat surface, 
and can exercise, and is characterized by locating the arm of the follower of another side in two 
parallel flat surfaces in which said single flat surface is located between them, and being able to 

exercise. . 
[Claim 14] The positioning device with which the center of gravity of said object stage is 
characterized by being adjacently located in the inside of said single flat surface, or the flat surface 
of this single in the positioning device of claim 13. 

[Claim 151 In a pointing device (a) In the 2nd direction which makes an include angle in the 1st 
direction and this 1st direction Object stage which exercises at least (b) With the 1st follower who is 
movable only in said 1st direction and follows said object stage (c) With the 2nd follower who is 
movable only in said 2nd direction and follows said object stage (d) Pointing device characterized by 
having a force actuator means of a direct-acting mold to collaborate for being attached m said object 
stage and a list at said 1st and 2nd followers, and positioning said object stage m said 1st and 2nd 

[cSml6] It is the positioning device characterized by having at least three direct-acting type force 
actuators with which said actuator means operates among said object stage and said each follower m 
the positioning device of claim 15. 

[Claim 17] The positioning device with which it is prepared and the vector sum of the moment ot 
force in the center of gravity of said object stage resulting from the positioning force of an actuator 
means to collaborate is characterized by being substantially equal to zero in the positioning device ot 
claim 16 as said object stage driven in said 1st direction in two of said at least three direct-acting 

mold actuators. . , nf 

[Claim 18] The positioning device with which the vector sum of the moment of force in the center ot 
gravity of said object stage where one of said the direct-acting mold actuators other than said two 
direct-acting mold actuators is attached in said object stage, and it originates in the positioning force 
of said actuator means to collaborate, in the positioning device of claim 17 so that said object stage 
may be driven in said 2nd direction is characterized by being substantially equal to zero. 
[Claim 19] In the positioning device of claim 15, it has at least 2 sets of direct-acting mold actuators 
for positioning said object stage. 1 set in these direct-acting mold actuator Said object stage is 
positioned in said 1st direction. Another side of said direct-acting mold actuators The pointing 
device with which the vector sum of the moment of force in the center of gravity of an object stage 
which positions said object stage in said 2nd direction, and originates in the location force of an 
actuator means to these-collaborate is characterized by being substantially equal to zero 
[Claim 20] It is the pointing device which said 1st and 2nd followers have two arms ****(ed) 
respectively in the pointing device of claim 15, one follower's arm is located m a single flat surface, 
and can exercise, and is characterized by locating the arm of the follower of another side in two 
parallel flat surfaces in which said single flat surface is located between them, and being able to 
exercise. 

[Claim 21] It is the pointing device with which the vector sum of the moment of force in the center 
of gravity of said object stage which originates in the positioning force of a driving member of said 
follower having at least one driving member in each, and collaborating, in the pointing device of 
claim 20 is characterized by being substantially equal to zero. 

[Claim 22] The positioning device with which the center of gravity of said object stage is 
characterized by being adjacently located in the inside of said single flat surface, or the flat surface 
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of this single in the positioning device of claim 20. 

[Claim 23] The reaction frame assembly which has the reaction frame prepared in the base and base 
structure of an object stage in the positioning device of claim 15, The means for supporting said each 
follower from said reaction frame assembly, With said reaction frame, the base of said object stage 
to spacing is set for said object stage, and it has a means for supporting independently. By this The 
pointing device characterized by being constituted so that the base of said object stage and said 
object stage may be insulated from vibration produced according to each reaction force, therefore 
vibration of the base of said object stage and said object stage may become min. 
[Claim 24] In alignment equipment (a) The X-Y stage which has a center of gravity, (b) The means 
for setting said X-Y stage from the base of an X-Y stage, and supporting spacing, (c) It has the 
reaction frame assembly which has the reaction frame which became independent of the base of said 
X-Y stage, and which was supported on the base of a reaction frame, (d) Said reaction frame 
assembly And it has independently Y follower who can exercise, becoming independent - X 
follower who can exercise - an installation ****** X follower possible [ movement ] on said 
reaction frame an installation ****** Y follower possible [ movement on said reaction frame ] that it 
can exercise in the direction of X It can exercise in the direction of Y (e). Either said X follower or Y 
follower It has at least two ****(ed) arms. Another side of said X follower and Y follower It has at 
least one arm. The alignment equipment concerned further (f) It is prepared by the relation ****(ed) 
among said X-Y stage and said each follower. It has a direct-acting mold actuator means for the pair 
for positioning said X-Y stage horizontally to collaborate, and to generate the force (g). Said actuator 
means It is prepared in said X-Y stage to the drive partial element means formed in the arm of said 
follower of each, and it. It has a drive primary-member means to collaborate with said drive partial 
element means, and to position said X-Y stage. The base of said X-Y stage and said X-Y stage 
Alignment equipment which is insulated from vibration produced accordmg to reaction force, and is 
characterized by being constituted so that the base of said X-Y stage and vibration of said X-Y stage 
may become min by this. 

[Claim 25] In the alignment equipment of claim 24, said one arm prepared for either said X follower 
or the Y followers Two arms which are arms of said pair which could exercise in the single flat 
surface and was prepared in another side of said X follower and Y follower Alignment equipment 
characterized by locating in two independent flat surfaces in which said single flat surface is located 
between them, respectively, and being able to exercise in this flat surface. 

[Claim 26] Alignment equipment with which the vector sum of the moment of force m the center ot 
gravity of said X-Y stage which has said drive partial element means formed in the arm of said pair 
of said one follower in the alignment equipment of claim 25, is equipped with the means for 
controlling it, and originates in the positioning force of a drive primary-member means to collaborate 
is characterized by being substantially equal to zero. 

[Claim 27] In the approach (a) for positioning an object The process which positions a reaction 
frame on the base, (b) Process which supports an object on an object stage (c) About said object, said 
reaction frame becomes independent. The process which supports said object stage on space in a 
certain location from the base of an object stage, (d) Apply the force between said object stages and 
said reaction frames, and said object stage is driven in the new location of at least one direction of 
[ on space ]. The positioning approach characterized by having the process which insulates the base 
of said object stage from the reaction force produced by applying said force to coincidence. 
[Claim 28] By the 1st follower and 2nd follower, by moving in the 1st direction and 2nd direction at 
least In the approach (a) of positioning an object stage to space The process which supports said 
object stage to space, (b) The force among said object stage and said 1st follower In addition, the 
process which drives said object stage only in said 1st direction, (c) The force among said object 
stage and said 2nd follower In addition, the process which drives said object stage only in said 2nd 
direction, (d) Only in said 2nd direction, it becomes independent of said 2nd follower. The process 
which drives said 1st follower and is made to follow said object stage, (e) The positioning approach 
of the object characterized by driving said 2nd follower and having independently the process made 
to follow said object stage with said first follower only in said 1st direction. 

[Claim 29] The positioning device with which it has a means to attach said actuator means between 
said object stages and said reaction frames, in the positioning device of claim 1, and this installation 
is characterized by the strong thing in the direction of driving force at least. 
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rClaim 301 The positioning device with which it has a means to attach said actuator means among 
said object stage and said each follower, in the positioning device of claim 15, and this installation is 
characterized by the strong thing in said direction of driving force at least. 
rClaim 311 The positioning device with which it has in the positioning device of claim 24 with a 
means to attach said actuator means among said X-Y stage and said each follower and this 
installation is characterized by the strong thing in said direction of driving force at least 
rClaim 321 In the precision pointing device made as [ collaborate / although it has die stage which 
can exercise along a predetermined direction in a flat surface top ] the base plate which hasa flat 
surface this - (a) The 1st support assembly for supporting said base plate on a foundation, (b) It 
has an actuator assembly for giving electromagnetic force to the stage in which said movement is 
S Song said predetermined direction. This actuator assembly is (i). The passive-movement 
section which is attached in the stage in which said movement is possible, and can exercise in said 
D redetermined direction and which can be exercised, And (ii) The mechanical component located in 
SfpeSfof&e stage in which said movement is possible is provided, (iii) Either said passwe- 
movemSit section or said mechanical component has a coil unit. Moreover, another side of said 
native-movement section and said mechanical component has the magnetic unit, and is (c) further. 
sS mescal component is supported independently on said foundation with said 1st support 
assembly By this The precision pointing device characterized by having the 2nd support assembly 
which forms a predetermined gap between said coil units and said magnetic units. 
Tckim 33] The precision positioning device characterized by holding said mechanical component of 
said^tuator assembly to said predetermined direction in the precision positioning device of claim 
32 in the stationary location. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ mdustrial Application] Generally especially this invention relates a wafer to the approach and 
equlprTen support and for carrying out alignment and insulating the equipment from the reaction 
SS extraneous vibration of itself in microphone RORISO graph equipment about 
electromechanical collimation adjustment, i.e., alignment, and vibration isolation. 

[Description of the Prior Art] The various support devices used for a microphone RORISO graph 
device a^d a po itioning dev ce are known. In the conventional technique, generally XY guide 
t wXsepa^S X guide assembly and Y guide assembly is used, and one guide assemb y is 
S 1 po rible [ movement ] on the guide assembly of another side. A separate wafer stage is 
eSushed in the crowning of the above-mentioned guide assembly in many cases. Such strucfore 
^To^Lts of aWgh precision and many. Generally, the external force which joins the 
components of a positioning assembly, and the reaction force resulting from movement of the 
componems of oLrs of Jabove-mentioned positioning assembly ™^J™£^ 
device which processes image formation optical system and a reticle (reticle), and, as a result, 

ft™3?S or 03 (Van Engelen et al.) are indicating the pointing 

S SSftSSSSSte optical RISOGURAFU equipments, and the Lorentz force and static 

nressure gas bearing are used for this pomting device. 

raoSn U ; Pat No 4,952,858 - electromagnetism - the thmg about the micro lithograph 

7tZ anTa Ee In this equipment, Y frames, i.e., Y stage, are attached m an X frame, and from 
Y frames, f£ ? above-mentioned monolithic stage places space and is supported [ above-mentioned ]. 

rProblem(s) to be Solved by the Invention] The overall purpose of this invention is offering the 
annroach and equipment using the guide loess stage for supporting the above-mentioned object while 
ST^P^^r^Jon frame insulated from other elements like the lens system which 
gen^raSetiage exposed in both reaction force by the external force list produced m case an 
object exercises at the photoresist on the object front face of a wafer. 

TMeSs for Solving the Problem] The equipment of this invention is formed at a means and an 
LbiecTsSe Z afeaSion frame for the* above-mentioned reaction frame to support mdependentiy to 
snacerobiS stage the reaction frame which vibration is not substantially delivered between itself 
anS ^an^btcfstag^Sbile being attached in the base, and the above-mentioned object, becomes a pair 
for o^sitiS S object stagefcollaborates, and is equipped with a direct-acting mold actiiator 
ZZ genS fo force. aS object stage is in the condition supported by space in the Z direction, 
Td^anconstitute the X-Y stage which can prepare so that it may exercise in the predetermined 
direction, or exercises in the direction of X, and the direction of Y. 
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r00071 The effective description of this invention is offering support, positioning, and the assembly 
mat carries out vibration isolation, this assembly enables the positioning function to in.which fee 
stage of an object or a wafer should be performed, vibration transmitted to the above-mentioned 
stage and a lens system lessens quick extremely with few components from the stage which received 
reaction on that occasion, and while minimizing vibration transmitted to coincidence on the above- 
mentioned stage, the above-mentioned stage insulates from the reaction force which is not desnable. 
[00081 According to another description of this invention, the positioning approach for X-Y stages 
and a positioning 8 device are offered, and the above-mentioned X-Y stage is pipped force 
actuator of X follower who can exercise, and the direct-acting mold which is formed between the 
above-mentioned X-Y stage and each follower at Y follower who can exercise, and a _lis1 , and 
collaborates, and, thereby, is made independently as [ interfere / in movement of the follower of 
another side /movement of which follower]. _ _ .i„„„* 

[0009] According to another description of this invention, the arm of a pair is prepared for at Teast 
one follower, and as for each arm, it has a driving member, and the above-mentioned arm is located 
m^me upper part of a center of gravity and the flat surface ****(ed) caudad of an object stage, and 

[0010] ^ccorS^ of this invention, the above-mentioned guide loess stage is 

equ pped with the force actuator of at least three direct-acting molds, two of these actuators are 
driven in either the direction of X, or the direction of Y, and the 3rd actuator is driven on another 
side of the direction of X, and the direction of Y. According to the desirable example of this 
mvention, a guide loess stage is equipped with at least four dfrect-acting mold actuators between^ an 
X-Y stage and a reaction frame assembly, each actuator has the driving member prepared ^ an X"Y 
stage, ana this plays the role to which X driving member of a pair drives and controls f^^'^f^ 
automatically in the direction of X, and the role to which Y driving member of a pair drives and 
controls an X-Y stage automatically in the direction of Y is played. It is constituted and t is 
Atoned and direct-acting mold actuators and these driving members are controUe I sotha ^the 
vector sum of the moment of force in the center of gravity of an X-Y stage resu ting from the 
location force of a driving member of collaborating becomes equal to zero substantially. 
Sol 1 The description and effectiveness of this invention will become clearer when toe same 
refereLe TmS reaas the following explanation through the whole with reference to the drawing in 
which the same part is shown. 

[Sample] it has a vibration-isolation reaction frame - it is - it is - although having many 
S is over the device of the type with which it differs for the guide loess stage which it does 
Shave to poshion [ many of] an object correctly will be understand by this condor tins 
mvention explains about the desirable example of the gestalt of toe microphone RO^SO^aph 
equipment for carrying out alignment of the wafer in the equipment with which a lens forms he 
Tage expose b^toe photoresiston the front face of a wafer moreover, it has a vibration isolation 
SLe - it is - it is - although the guide loess stage which it does not have can be used as a guide 
oeS object stage which can exercise only for the one direction of f^Si^S^M^ 
the direction of Y, the desirable example of this invention is explained about XY wafer stage ot toe 

M especially drawing! thru/or « shows HOTORISO graph 
equ pmem 10 equipped with upper optical equipment 12 and the downward wafer support pointing 
dririTopticalequipment 12 is equipped with toe illuminator 14 equipped with the ellipsoid 
m£or EM which surrounds the lamp LMP like a mercury lamp, and this lamp LMP. The i humnator 
14 is equipped with the optical integrator for generating the secondary light 

eye type lens FEL of a fly , and condenser lens CL for irradiating Reticle (mask) R by toe equalized 
flux of light The mask holder RST holding Mask R is attached above toe lens-barrel PL of 
pr^ectiofoptics equipment 16. Lens-barrel PL is being fixed to a part of column assembly currently 
supported on toe high arm 18 of two or more rigidity respectively attached m the crowning of the 
insulating pad 20, i.e., a blocking device. nt u ati t 
[00141 The inertia block 22, i.e., an oscillating absorption block, is formed m equipment so that it 
may cling to an arm 18. In order to avoid conveying the structure with weight, after conveying toe 
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am „v no th P state of the skv it can take the gestalt of the cast box which can fill 

ku. o 1 o inrVi H04 Smm) wafer is supported on this support plate, lne plate $l is suppuncu uy 
nnLm^bearing 3oTf a^acuum precompression mold controllable to adjust an inclination, a 

MOXY staee 30 is equipped also with the proper element which consists of the magnetic 
magnetic - a coupling means - an X-Y surge _ 30 X member _ m X . Y 

mm n V Y staee 30 is equipped with the laser mirrors 38X ana 35 x 01 a pair. ii« 

[0017J a- i stage ju is> cqui^ , nAUnA , n f the nair of laser beam interferometer 

laser mirror 38X It operates to laser beam 40A/40A of the pan -oi * se 40B/40B 1 

between this support post and an object stage. bet ween - X -- a direction - elongating 

[0019] reaction - a frame - 61 - a support-- post - 6 2 - b twe^ y & 
- a field - a plate - 64 - X -- 64 - X- a support p ^ __ 64 _ g6 

elongating - a field - a plate -- 66 - Y - 66 - Y - - having _ f , _ 

the iLide - - ^'^^^S Y ^g^ sT- supporting - showing 
P^T^^rSe^ld ot* 64X the up^r guide rail 67 and the downward follower 

SSSi « (no! «^ 

surface of each field plate 6W^,«^. gection of these ^ is 

[0020] X follower has the ™ ^^^^^^^t like 78' (refer to drawing 
being fixed to the crosspiece 76. The dnve 78 and me^ri coUaborate , ^ dri ve element 

generates positional information (value of X * _?2£^ (^£96 controlling the 

posWonalcon^^ 

location of the X .f ! 2 ™? ^^7^ 7 TacSng .0 the positional information from 
SS^S"^ » a detail later with reference ,0 taaingJO . 
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[0021] X - a follower - 72 - reaction - a frame - 61 - movement - possible - attaching -- a sake 
reaction - a frame - 61 - a side - it is - an arm - 74 - 74 - ' - an edge - a ran - 69 - a top - 
ridnff- showing around - having - an arm - 74 - 74 - ' - the opposite side - an edge - a field - 
aSe - 66 - Y - ' -- adjoining - a rail - 69 - ' - riding - **** . In order to move die X follower 
72 P a driving member 77 is forced on a crosspiece 76, collaborates with the reaction frame guide 69, 
Ind moves I follower 72 in the direction which intersects. P-P-^y 

X-Y stage. Since exact control and an exact drive are performed by X-Y stage 30, the . X fo l ower s 
72 point to point control does not need to prepare strict tolerance and a stiict air gap ™ about 30 X-Y 
stoL Uke I X-Y stage correctly, therefore, a drive 77 can be made mto the combination . of die 
S tation of the screw shaft which rotates by the motor, and the nut which engages with the X 
fXwer 72 or the coil assembly which forms a linear motor, and a magnet assembly, and can 
combine the combination of each above with a roller guide device further. 
m0221 X - a follower - 72 - the same — Y ~ a follower - 82 - the - an end - me section -- a 
Sosspiece - 86 - fixing - having had - a pair - an arm - 84 - 84 - - having - **** - mese -- 

v a a™™ member - 44 - Y - 44 - Y - ' - collaborating - a truck - 88 - 88 - 
£Z ^ ?taY 5ES5. « «« «4 and 84' are guided on a separate guide rail. On the upper 
rail 67 and 67' the both ends of an arm 84 ride, and are shown, and the both ends of arm 84 are 
shown on the downward rail 68 and 68'. A drive 87 is formed in the Y follower's 82 cro^ce .86 
and moves the Y follower 82 in the direction which intersects Perpendicularly in ^ dnection of Y 
nf L X Y stage along with guide 67, 67' and 68, and 68' between field plate 66Y and 66Y^ 
?00?3V An STfolCer^ arm 74, 74, and crosspiece 76' are arranged in the same flat surface 
wWch inta^ecte ^perpendicularly with Z axis, and they move so that it may be best shown m drawing 
9 TheTeX oSry of X-Y stage 30 is in the above-mentioned flat surface, or adjoins this flat 
Lface * this structure, each drive coil 42X and the driving force from 42X' work in 

an^ 74?nd the direction which meets the die length of 74', respectively. However, the Y 
foCer's 82 arm 84 and 84' are mutually **** (cd) along with Z axis, and each is die upper part of a 
fla { surface including the X follower 72, and in a separate parallel flat surface parallel [ that it is 
clZ 1 to Sis Surface, and moves in that flat surface. In a desirable example, a crosspiece 86 is 
^^S£«E lower part containing arm 84' and spacei Uocl : 86£ 
edaes where an arm 84 and crosspieces 86 overlap, and it is ****(ing) an arm 84 and 84 at each 
nSlTflat su^faT Each drive coil 44Y and the driving force from 44Y work like the X follower 
??£ an arm^aS fhe direction which meets the die length of 84'. Moreover *^ 
44Y (44YTand the drive truck 88 (88'), the predetermined gap was maintained by the direction of X, 

ol ££ " eaction frame of a —Ration 

interferometer equipment 92. X-Y stage 30 a drive - a truck - 78 - 78 - - 88 » 88-- - a ( 
configuration - depending - a drive - an element - from - a drive coil - 42 - X - 42 - X 44 
configuration^ aep 8 fa & condition „ pne umatic bearing - an object - a 

stale" me "base - 28 - from - a Z direction - supporting - having . There is no contact between 
S s"ta*e 30 and tne reaction frame 61. That is, vibration of a reaction frame is transrnitte4 andfce 
pa* which affects the location of an X-Y stage, or its opposite path does not exist at all. The ^ indnect 
contact which minds [ the means of communication which sends a signal to a col ^ d J fl ^ h locatl ° n 
defection equipment of a laser interferometer only exists, and other comma. ids jhich s^ the 
driving signal with which delivery and this control device produce movement of X-Y stage 30 for 
information which detected the above-mentioned location detection equipment to a 

f - a S i signal - a positional controller - 94 - from - being suitable - a drive coil - 42 -- X - 
42 X™ 44 - Y - 44 — Y — ' - sending - having - an X-Y stage - the location of a new 
request - driving . Movement of an X-Y stage is detected by interferometer equipment 92 and 
oorition sensors 98X and 98Y (refer to dra^vmgK) ), and the X follower 72 and the Y follower 82 
driv by members 77 and 87, respectively, and follow an X-Y stage. As shown md^mng 

iS position-sensor 98X detects fluctuation of spacing of the direction of Y between X-Y stage 30 
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»nH the X follower 72 and sends the electrical signal showing the value of the spacing to a positional 
Slotfcr 94 oppositional controller 94 generates the proper driving signal about a driving ; member 
77 in X location from interferometer equipment 92, and a list based on the signal from position- 
Si Moreover, position-sensor 98Y detects fluctuation of spacing of the direction ^f X between 
X Y staee 30 and me Y follower 82, and generates the electrical signal showing the value of the 
totag member 87 drives it in the information on Y location from mterferometer 
-~~Lr,t Q9 and a list based on the signal from position-sensor 701. . 

^Sn?i^^^^^ by ^ ^ WWCh ^ be U t in location oT 
1 LhTvIw include anale That is, the above-mentioned motor pair can change the location of 

LTaS ^of cu7of^ *££_*S» data from both laser beam 40A/40A, and 40B/40B' are used in 
oTderta^ 

digital location data obtained from the measurement using laser beam 40A, 40A or 4UB, ana «j» 

Hv ^iThe^ase where XY P guide is used. The reaction force produced in case an X-Y stage 

Tves'ls separated from image formation o^^^^^SS^^ a precise 
r00291 Since this invention does not need exact X guide or Y guide at air ^ d a °^ s ™ " K 

foMlf *e X follower 72 and the Y follower 82 who i« has each .other J>g«*°* 

oper JL - using - as magnetic coupling between «h»J» « ^llhTgap be^ln a coi, and 

a driving member of; collaborating •^^ 11 ^ t a ^ ld be considered that the connection to 

SXS n|tae S^ofTe sS of a wafer. For example an X-Y = d projecUon 
«na^r f ^e^ 

SSr^-Va^r-ttcan Sf-'a £ g e - moment being related respectively - 
y« rir»KSSS-^» <»e flamess of Ute 
pS^eTaXse 28 is supported on the foundation (or me ground or base structure) with me 
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u " ~ r> .t -1 A-nm q fV-mnflntinn 21. 



prevents transfer of the vibration from a fo ™ d ™° n ^ B 3Q wWch meets me i me which passes along 
[0037] Since drawingl is a section^ *ew of ^gw^ ^ ^ ^ % follower 
drive coil 42X and 42X in the direction of Y, ^^^f _f „ 74 „ equipping „ having 

72. drawing! - setting - a drive coil -- 42 ~ X a { o{X) „ 78 .. a magnetic 
had - a drive - a truck (train of a magnet long ^d s^ errfer in toe tor _ § ^ ^ ^ „ ?4 

^ A-SS^Sl - a fruc^78 a magnetic field - inside - preparing - 



having - **** • . A , , ^ K . 7 thp m \A e ra _i 69 and 69' which were formed 

[0038] Two arms 74 and 74' are strongly assemb led by toejmid . rati 5* & 
inside the reaction frame 61 so that it may move ^^on of ™g ^ fr ^ 

^039] Therefore, drive coil 42X C^^^^^^^ 

predetermined gap (several mm) may be mamtiuned m the ^ truck 78 and toe 

X-Y stage 30. fa he directio n of Y, two arms 74 and 74" 

[0040] On the other hand, when X-Y stage :>u muyo* H : rection of y by the driving member 77 

bacl^^^ 

^^gh Y ^ - ^a^ 

pair, i-e., coil 42X, 42X, and a desirab le ""^Jj^SEST framS and a guide loess stage 
44Y, and 44Y, it can constitute ^f 0 ™?^*™ ^d l^mvention which has three driving 
according to **** shown in ^^1^^^ coil 144Y of a pair and 
members, i.e., a linear motor, exacts "^^^ center . 0 f-gravity CG' of an X-Y 
144Y are prepared in a stage 130, ^it ^ preparea s . g ^ m ^ y 

stage, single X drive cod, 2 c Yl44X is P epared in toe X follower's 172 arm 

coils 142X and 144Y and 144Y'. r - ferr ine to - if ~ this invention - being another - 

[0042] next - detail - ^^f^if ijj™ ^le - XY - a drive coil - 242 - X - 
an example - being shown -- having -- ™* 3Q „ ?_ attac hment - toe section - 

242 - X - ' - 244 - Y - 244-- Y - -»XY stage ^ 

between - a link - having - **** • The ^S d ^hreTsection of toe bond part material 320, 
assembly 300 which combines dnve coil 244 Y with ^toe end ^ ^ material 320 

and the double flat spring assembly 320 w^mbines toe otoer^nd to coil 244Y. 

with X-Y stage 30'. The doub e flat spring 2ge 302, and has faced across 

Through the clamp bolt, the clamp member 3 w "jf^T^ members are fixed to a 
one edge of the level flexible link 306 betiveen the ™; ™? S ^ end of the flexible 

perpendicular flange 310 and m^^^^^^ZLi 312 of a pair is carried 
link 306 between two level ™mbers 308 toeJ *^«^H; has faced across one edge of the 
out to this perpendicular another side of toe 

perpendicular flexible member 314. It ^ f pair and toe bolt stop of the flange 

'flexible member 314 between toe ge ma^ S' end section of a holddown member 

material of this pair is carried out to ^ 3 , 34g is being fixed to two flange 

320 at order. In toe other end of \ hold ^^^ te rial ilmutually carried out so that toe end 
material 36, and toe bolt stop of these two^ JJ^g, flange mat erial 342 faces 
section of toe perpendicular flexible me ^ e ^^^Xr 344 and these flange material is 

StX« 
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level flexible member 336 in order - having - **** -- the above - the edge of the level opposite 
^ 0 fTtoS?Snl« is inserted into X-Y stage 30' in response to the assistance of apla e 334. 
Therefore, in each double flat spring assemblies 300 and 330, vibration decreases by , [ level ] 
reading and preparing both perpendicular flexible members, in the assembly of toese each, a 
pemendicula^ 'fkxiblemember decreases vibration of X, Y, and theta, and a level flexible member 
SeLes vibration of Z, an inclination, and the sideslip direction. Therefore, eight horizontal 
dSonloint about Z, an inclination, and the sideslip direction is formed m the deflection joint of 
eieht perpendicular directions about X, Y, and theta, and a list. ^wth* 
rOWfll Sown in drawin g 16 , coil 244Y is attached in coil support 245Y this coil support has die 
upper Vu^L, 246 attached in this, and this upper support plate has ridden on the crowning 5 of 
EagTtic-tLk assembly 288. The pneumatic bearing 290 of a vacuum precompression mo Id is 
formed between the magnetic-track assemblies 288 as another side with coil support 245Y and the 
un^rsupport plate 246as one side again. In the example of actuation of the example shown m 
SSSrdmwisU6 , for width efface, about 31.8 mm (1 1 / 4 inches) and die lengtii are 
S64mm0/4 inch) and tnickness ] 0.305mm (0.012 inches) stainless steel and ^direction of 
a Primary Section of the flexible members 306, 314, 344, and 336 is the direction of thickness. In 
me exaSpk of fllustration, members 306 and 314 are in a direct crossover condition mutually 
kboSSch direction of a primary deflection, and are arranged by the serial, and members 344 and 

[00 6 4™ugh S invention was explained about the desirable example, this 

the gestalt from which many differ, and the range of this invention is limited by only the claim. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translatxon. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated 

3 . In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



SSS^WSKS- of .he microphone RORISO graph e q uipmen, which adopted 

The reaction stage which are some perspective views of the structure shown hy line A- 
A in , s and is sh = in tajgl .» omtned^ ^ [ ^ ^ 

[gStS S fa t "e^Z snow'ing a par, of ohjec, pointing device of .his tnventton m a 

head along with the line 16-16 of drawing!! . 

[Description of Notations] 

10 HOTORISO Graph Equipment 

12 Optical Equipment (Optical System) 

28 Base of Object Stage 

30 X-Y Stage 

34 Object (Wafer) 

36 Pneumatic Bearing 

42X, 42X' X driving member (X drive coil) 

44y', 44Y* Y driving member (Y drive coil) 

60 Reaction Frame Assembly 

61 Reaction Frame 
72 X Follower 

74 74' X follower's arm 

82 Y Follower 

84 84' Y follower's arm 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 101 
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amm^mrj: x -7 - s J<om m tc % mmst* mm 

(iii) MIBMi&aSRtft&IBBSlgP©— J5t>\ n4A< 
a->yh^U Sfc MfaSiiigI5St>*MI3ffiW)gI5©ffi 

( c ) tuiBigiiigp^rHijiaB 1 (D^nT-t zsyj tun 

j£LTtuiBS^©±k:3£J$U tulBr3-f;i/ 
MIBflSM^.- vh£ ©F^cmjS©^ -y ^ 

m&m 3 3 ] m&H 3 2 ©B^B^^BKfeu^ 

T, WE7^^ii-^7-b>^U©BulBBSbg|5^ M 
IBfilT^©75-rR](cMLT, »±LfcfitB^«if^tii.ili: 
B -T S BBffiBj%a6BB e 

[000 1] 

atf77-f^>m ^©gB^, ^na#©s*Rt>* 
^asfiib^ 5 tB»f § tc & ©#£ r q'sb t ra-r 5 o 

CO 0 0 2] 

■tr>'^U©±fcSttRlftgtcl5ff3^e,nTV^ 0 ±iB^f 



(5) 



ftfflW- 8-1 6 6 4 7 5 



-Y K7-b>7U OUSPfcti. BUfflcD^x— nxf- 

[0 0 0 3]«^5, 1 2 0, 0 3^ (Van 
E n g e 1 e n e t a 1 . ) tt^U V^97 

[0 0 0 4] #BWflFS4, 9 5 2, 8 5 8§li, 118 
T^-f ^ > ^ a 'J h^*v7gBCB3 

v-y^Xf-^t *J-7"Xf— ffittlftftStlfca 

febTV>S 0 COgBtCfcVTfciu Y7U- Affcfc^ 20 
YXf-^ X7U- AEKOWt^n, Sfc* ±IH 

[0 0 0 5] 

<7X-^©*fiiS®±<D* hUisX hicK%?n« 

(D^Kuxxx-^^ffjffl-rs^RtfSB^a^-r 30 

5 Ci: T'£>5<> 
[0 0 0 6] 

tJtftftXr— S?i:OIBK:fili3b^flWK:ea**i*V'> 

ftRtf Y ^[pjtcatfj-r 5XY Xf-i'^Mt Set* 1 
[0 0 0 7] *56W©a««4»«ttx 3d», fitfij** 
(DT-b^^Ufi, SfiXli'i'X-nOXf-^Olff 

it tc 7, t- i/fr h ±iex 7— v >x&ic gii^n 



[0 0 0 8] #58W©9J©«p»fc:.fc*itf, XYXf-^ 

nx-^^fitx.T*3 0, ctucj; »?> v^-rno^gi^o 
suit. fa^oaeift^ostt^T^b^v^dfc^^n 

[0 0 0 9] *&W<Dm<DtmiC&tll£. 4>4<fcfel 

[0 0 10] *RWOBJO»«»c«tntf, ±b2#-< Fix 
XXf-^tt> '>4< tt300lili0^7^f aX 
— **«*.TfctK Ctl&T^aX— *©20ti, X 
^TlRlRtfY^lRlO— ^TfcJBftU ^3<D7-^^a.x-^ 
tt, X55lRlRtfY7?|R|Ofl!!*KB«rrS. *5EWO»* 
LV^flSflUcfcfttfx ^Kl/XXf-^B, XYXf 

0. cnfcto. -M<oxm§ssmti}\ xyxt-^ 

X7&iftiK:BttLaibW»-r*!2»J**fcU £7^ -*f 

<DYwmmtii\ XYXf— ^*Y^te»bSiww 
n&©sa»»»tt* iMTs«ftas»<o{fcB«>*iteieH 

f§> X YXf — v^CDfi^CfcltS^JCD^— ^ ^b<ZK* 
[0 0 1 1] *»WOlf«Rt«&*«x :£tt%iiCT|B] 

[0 0 12] 

L&v\ WHUXXf-^ WfcWfciEBfcffiW* 

^l^>X7b^fig-r§8fi{c43i/->T. ^x— A^77^f^ 
> ht" -Sfc*©-?^ i'n'J V^^aBtO}gffi<D»^ b 
V*fi6«tB8bTlttWr*o $7c. JSib&tiXf— 

Mf. X^lRlXtiY^lRjO— 7?lRlK:f£^ffii&Rl^*, *V 
<D X Y * i-^X f - ^fc B8 UTIKB^ £ n -5 o 
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[ooi3]03k mem i nmm 5 mits ± 

i:> ^v^LMP^afrf SftRB&EMiifcMS.S 

* R *«»-T W^*;^RST *\ Jft»3t*SE« 1 
60aMSPL©±^K:|!lt)Wt6nTV>«o ^fSPL 

COO 1 4] 1R1t^a-y ??rj:t>%W.W}tyii&-7vyZ 2 
2#. 7-A1 8K«t»)W<«tafcaj«te»»t&nTV'' 
So ±f27*n -y ? 2 2 «a<Dfe§«jgfel^jM-ri> 
5 It Jfr fc£©:R!»"el&aS L fc&, jlffil 

£tf?£S 0 ttg&bXT— i?-?%:t>*>V^— /V*-r— V 

2 6. &.t>\ 2 7tc£oT, T— Al 87b"«£>3t 

[0 0 15] 0 57bS07^#^-T5 4:. ;t*&«&X-r— 

nT*»K ±K->x-M3:«NttB»«)St«tt> **** 

(C;:r-/\> XYXf-^'SOt 5^ffi7l/-A7-b 

-hT'U-bS 2^fit^.T*3'3, CO*#-h7*U-h 
<D±K&, 1 2<<Z/=f- (3 0 4. 8mm) ^X-^cOjm 
#<^x-/n3 4 4'3a$?nT^«. /b-b3 2^ Z 

iS3 6KioT, a^Xf->'©^-^ 2 8 «D±7j 
©^WKl^Jf^nTV^o &SVH± f-t* 

[0 0 16] XYXf-^3 0liSt Eft^Olgffij^ 

r*5»3, coajRtt, )t¥ili eouv 

g9Kfiv»Ttt, xYxf-^3o 

2X, 4 2X* <Dt®%-!rt<DXm.W}%m£, XYXf- 
5^3 0*Y^|qlK:fcVTt4»^J6-rSfcJ6<0. ig®J3-T 
;W4Y, 4 4Y' OftpfT— 5*<OYBi&g8**i:*^rit5 
Stt«ft«. Effffl7k-i7*>7U 6 0©±©fi&« 



[0 0 17] XYXf- >'3 0t± -WOl/-f=7- 
3 8X, 3 8 Y*«*.Tfc»K ±13 U— *f 5 7- 3 8 X 

«\ u— ^mmmnrnQ 2<o-n<oi>— wwm o 

A/4 OA* (CttLTftftU JJEU— !f5?- 

3 8YI4, ±teT^ff-a«©-^©b—9 !; ^4 0B/ 

4 0 B' KjfLTflffU Sffm^SSl 6<Dg|®P L 
<DT7?SPfc«5@^5-7— RMXKJtbT. ±IBXYX 
f— S^OiESta X Y {£H£i*£ LfloSiJffll-r S o 

[0 0 18] B8&tfH9*#iB-rsi:, Sffffl^P- 
10 A7*>7'J6 0tt, afl»©-9-#-h#Xb6 2*WT 

[0 0 19] 5#ffl7WA6 1M\ W-h4?Xh6 
2©HTX#fafcffSrSIE:7U-h6 4X. 6 4X' 

66Y, 6 6Y' fcJfcfiffcTVSo S7U- b 6 4 — 6 
6<0rt«tctt, «H»OSf^ffl7U-A©W;b6 7-6 
20 94o£tf6 7' -6 9' iKRH-&*U xse®j?7 2Rt; 
Y6ei!l?8 2^3:if LT^rtbTV^o B7l/-b6 4 
XOrtffifllcte;, ±7?<D&»H i :tf-r FU— ;l/6 7. RO\ 
T73CO^«l?AV FU-;l/6 8 CH^-Sf*) jb^R^fttl 
TJ3t). 5»IOl7l/-h6 4X' (Dftmmcte. ± 
^rRtrF*Ofi£tt?3ff-<K 1^-^6 7" s 6 8' JWRH- 
£*lT^3o §«Ol7l/-b6 6Y, 66Y' CQ^M 
ffiKti. #1* KU— ;l/6 7, 6 8©lfflTSa[*lRlfcEH 
£nfc> <D#-f Kl/- /V6 9. 6 9' tf^fl^nWi 

so [o o 2 o] xtaami> mmznrz-tt<D7-i±7 

4. 7 4' ^{i^.T*30, cn5T-AtD-«SW«, « 
#7 6lC@^£ftTVSo |gl&b^-y*7 8, 7 8' 
®5#i) Qfel«nib£JRtf« 7-A7 4, 7 4' 

^-n-rn&w- e.n> x y x-r— ^oira&s^ 4 2 x. 4 

*5^T(±s XYXr—>'0±OliSi4 2X, 4 2 

x' ita-f H/t LT*snr^« o-p, xtjeib^ 

40 It, SSH^rX YXr- ^0±JCKltS;i i:feT^S 0 X 
YXf-v'tf, XRtfY^|ft»cB»Sti5RHc, U— tf 
T»Stas«9 2tt, XYX-r— ^©^OSffbV^B^R 
«K«HJU (uBIfffi (XffiSOfil) So 01 

•y-9- (cpu) 9 6K*(»sn*-9— spsotamwiiiis 

B9 4^ T^trafSfg 2^6<0fflflt»«fclSi;T, x 
fi£lb?7 2Rt>*Yfi£i!l^ 8 2<DfiiS«r©JfflIU BUj^-f 
;M2X, 4 2X' tt-77i'74 1 7 4' fcOIB*« 

«wis^-rscfca<, xYxf-f3 otciiae-rso 

so [0 0 2 1] X«?7 2?:Sffffl7b-A6 1(Cli 



(7) 
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57-A7 4> 7 4' £>4$8B«. \s— JV 6 9 (D±lcm^> 
TSrt^n, T-A7 4, 7 4' <D&.ttM<DffimZ, B 
^l/-f-6 6Y' 9" JCSltoT^ 

So Xfie»I?7 2*»jfr-ffci6&C, IE»jgM*7 7tf, #t 
tt7 6CD±CSlte.tl. 5(tffl71/-Lf^ K6 9J:B 
iSLT, XYXx-^cDX^faKttLTit^^lR] 
mWl^l 2ZW)fr'?o XYXf-73 OT'IOI&SiJ 

fflH±. X YXf- ~>*3 OiiKti, XE5tT'35i)i^Sli«: io 
<. XXYXx-^tCti, jS^^aRtf^T^ -y 

T^tts&gti&^o «ot, mmmm7 7 it. 

&t>*kf?2>£ttfT°Z. ±.9£&%(Omfr-£t>-&l,*, a 

[0022] xmh^7 2tmmic, Ymm^szit, 
^o-mmmts 6icm%.ztirz-tt<oT—i±8 4, 

8 4' ^<i^.T*5t)s cn?.7-A(i, Ygg»)gPW4 4 20 
Y, 44Y' fctSHrTS h^-v^ 8 8, 8 8' *WLT 
l/>5o Y^K)?8 2CDT-A8 4 N 8 4' ti, S!]*<D;tf 
-rKIx-;l-£D±T**rt$nSo 7-A 8 4 oMfisawi. 
±73 <Dl^-;l/6 7, 6 7' <D±tC^oT^rt^n, * 
fc. 7-A8 4' ©MS^gPti, T^COU— ;l/6 8. 6 

8* <D±r*mfti£ti2,o mmmms7^ y«?8 2 
©st«8 6tc^itp.n. yams? 8 2*. 

6Yt66Y' £:<Df1€T\ ^K67> 67' „ Rtf. 
6 8. 6 8* fC?ftt>Tx X YX^-^(DY73[RlKia3g-r 
i.^rrq]tCl!iA^-r o 30 
[0 0 2 3] I9CStS<^ti9(C, X'&®}?7 2 
<DT—h 7 4> 7 4' &t>*$f#7 6* teSi&T, ZttSi: 

in^;V4 2X, 4 2X' 6 ©ffiftj 7-A7 
4, 7 4' <D&ZlC^ft?tX?^?j5falcm<o Lfrtft 
#5, YfiMJH 1 8 2<D7-A8 4, 8 4' tt, ZHISC 

Lv*BWfcfcV»T«\ 7-A84' 

7*— A 8 4 Rtf«« 8 6 <D«£ t) &o MfffiGRBlCtta 
U 7-A8 4. 8 4' ^^n^nO^FfT^ffi^^B 
LT(/^ 0 Xfif»j?7 2 £4 0f8Hl=i'Ol'4 

4Y, 4 4Y' fr£><Dfg|&7j«\ 7-A8 4> 8 4 ' <D 
SS«C»?35fGlfc«< 0 §;fc, ISlb^-OlM 4 Y (4 4 
Y' ) tmW]h^vl?8 8 (8 8' ) tCDP^T. X?j(n] 
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LTl^S. 

[0 0 2 4] *m%<DJM Kl/X7f->\ Sib 

•>*3 0tf, T^ff-SBO 2lC£-DT&%}ZftZi, 
>XK3*-rsW»lffilltc{4«Sli&*n, XYXf-^3 
Oti, mtlY^vt 7 8, 7 8' , 8 8, 8 8' «D«ijSt 
tiSKttBJR^6WB|3>r';l/4 2 X, 4 2X' , 4 4 
Y, 4 4Y' #M«2ftfc:Rfflrc2«ttSfcJ:oT, « 

XYXf- ^3 0 £S(ffli:7lx-A6 1 tvmicte. & 

ot, X YXr- ^<D{fi»(C^g^#^.5S^ £5^ 

ffllgfi^ai D , KSmi&Ktt* X YXf— >*3 0 QiIHi 
[0 0 2 5] =F^si^m9 2A^OX YXf- 3>©<ftB 

raws^tf, ffimxnv&Bg 4^&. 

&Ii3'f;l/4 2X, 42 X' , 44 Y. 44Y' fCjM 
6 tl. XYXt— ^*«fLvmao(ftB'4B»f*. X 
YXf- 3?<tfUbtts T*ft««9 2S(;tiHr>^9 
8X, 98Y (01O#R8) tCi-pT^tt^n, Xfi^Kl 

?7 2Rt>*Y^iei&?8 2t±. =t^ixmmmt7 7, 8 

7(Cj:^T|gl[l^n. XYXf-i'CMtS, 010 
tc^-r<fc-Mc. tiifi-fe^-9-9 8 X«, X YXf—>' 3 0 

*©ra»©ffl«*-r**e^*ffiB*j»SEB9 4^as 

ffiBM»^B9 4«, =F»|«I9 2<P60Xtt 

B> ttfc, <uttyt9 8X*>c.o<i§(;lo , t > b 

[0 0 2 6] $fc, {4fi-tr>-9"9 8 YH\ XYXt->' 

3 o i: Yse©? 8 2 t<Dm(ox?5ft<Dmm<Dmm%:&%i 

7*^ =FmmW9 2*»6<DYfifflOllHI, ID'C, ffi 
B-tV-9-9 8 Y*>60{i^tcS^#, IBWi^ns,, 
[0 0 2 7] 3-ftflfflliEtt3-ftH*«IKpfeSI/^tt*l 

ilB^e— ^*f«. XYX-y— ^oung^rsi© 

ffiB^r^M-r ^ct^T'fs. u-if^an 4 0 A / 4 0 

A' M40B/40B" <D— ^Xte^jb^O-r— * 

4 OA, 4 OA' $5^t44 0B, 4 0B' *JBV»fcjM 

[0 0 2 8]*ilti, XY^K^fflW:l^i») 
fe. J:0fflJi{i:XYX^-> ? ^{uB»t46mHl^»T-r^ 
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[0 0 2 9] #JE01«\ *V KSnSXx-^JCitKL 
Tv lEfitfcXAV KXliYAV fif 

&m -t * 4^©t, -9-- #<o»j» wtfstfifcarr 

So 10 

[0030] x Y'j-:r^-£fr6©;frtiggT, h«b<j 

lex YX^-^©fi£v&SLTfeji£-fc!:3c: ttfT'Zs 

[0031] sv^tc3^tejfciLT«t*6njaomBrr 

f 7 2, 8 2 i: X Y Xr- 3 0 t (Dfl^A 7 ^'J 

Aco±^s.a : T^{crae-r s i:. x Yxf->*oioK 

[0 0 3 2] XYX-r— ^tfttSaft^XT— ^fcOlfflfc 

«, cn^xf-^pua, y, xfcteossareii 
ft £ to * o^WS-T 3 SBttSB*^ < L i: 

tin. fi-AOXf- W&mic&&**§-Z. %z.£r& so 
«, x YXx-^Rol^ft^aH&lg^git&v^ 

[0 0 3 3] MjU*' 5 , ^irftfr<D2-C><DXm.W)=>^A't 
V^-TtlA^ 2 O© Yigi&3^fc©|!fl-e3F{gftl&C&l,>i§ 

^•x&n, ctuc«fct)> x yx^— ^fSotiAg 

S*#tc«S<g^ti<t5 0 40 
[0 0 3 4] **5e<&ffl»fc#LTtt, ffi^^SftRltg 
*XYX-r-^(C#^S/ci6«D, 7^fal-^fi5:t) 
■6««tt-&7"t>'rU©raBlH*4 2 X/4 2 X' X« 
42Y/42Y' £\ X^|RjX«Y^[RltCtJtt5X-r- 

Gtfrr^CttfT-^S (01 0#!80 o 
[0 0 3 5] **SS^J©«ft©^i: LTx 0 4£Sg 

<fc "Mc s X Y 7,7— V 3 0 tt, &imm#- bRZfMQ 
?E#-h?ff5$^if3 6(Cj;oT, Xr-^ so 



-X 2 8 ©TST-Rjf&affi (X- YTffifcWS:) <D 
±fcfflWr*nrfet), f5J^*Jf^Slt^Ct^<, Xir 
->^-X2 8£0±TX. YRth*0^rRjtcai&-rSC<t 

[0 0 3 6] Xf-y^-X2 8te. fittSI|7n«^ 
2 0, 7— A 18. 7P7^22, SE^— 2 6, R 
t>\ 7j<^F^/^-2 7tc£oT, mm (SSVHi, Jfcffi, 
Xtt, ^-Xjgjg) ©±KSJf*nT^*o &^<Dffift 
*frif7*a 7^2 0 £i£ 2 1 £<D}Ift<D£jS;&R&± 

[0 0 3 7] I4(± v IS3'f;l/4 2X, 4 2X' ^Y 
-fifalcmZ^Cfeo X YXf- v?3 OtDWfflair&ScD 
T\ JWTOWWH:* X^®)?7 2tC|?l^^nS 0 04 
fe^Tti, fgftrn^ylM 2X(i, tfcft^cOT— A 7 4 &c 
S#?to/-cffii!jh^-y^ (X^lRKCffflfiV^S^J) 7 

8 &n-c*?K igftn-oi/4 2x* 

[0 0 3 8] Z-ZHDT— A 7 4. 7 4" ti % SflFfflXb 
— A 6 1 OftfjRcflM^nfctf-l' KU— ;l/6 9, 6 9' 
ia-3t, — IgfcY^inKcIjKJ;?^ SHtc^iiT 
StoTV^o Sfc, ^-<KU-;V6 9, 6 9' 20 
©7-A7 4, 7 4' ©XRt>*Z^|p)©a»I^$lJ|5g-r 
5„ mtmiV— A 6 U±. 4 h #X h 6 2 

ti^T, Xf->/X-X2 8 ttifflilLT, S^2 1 

[0 0 3 9] fiEoT. It3^4 2X (4 2X' ) R 
tfigft h 7 >y * 7 8 (7 8' ) l±, YRtfZ^Glfc*^ 

tCs 43SV>{cBB5U?nTV« 0 fot, Kftn-OV4 2 
X, 4 2X' tflgft^tlTX YXf-v'S o^x^rnjfc 
ftfr-TiU mthh^v 5 7 8, 7 8* ^Ufe^frtt:. 
S^2 Wcil^n, X YXf- ^3 0{clieiS£*l& 

[0 0 4 0] -S, X YXf->*3 OtfY^lRHCftKBt 
fctt. 2O0T-A7 4, 7 4' WMlWti 7 7K£ 
oT, Y^IcO^ft^, cntcit), ^^O^Wh^-v^ 
7 8. 7 8' tt, &g-fe>-9-9 8X©«£fl^k:g-cJ 
fnfn©^;M2X, 4 2X' fCjISeb, Y7d 

[0 0 4 1] *fgfl^(i, -»OMttiap«, T&to-t3. n 
f , ;M2X, 4 2X' % Mtftc, -tt<Dmm%itt, trs. 

to-5. =H';l/4 4Y, 4 4Y' LV^flS0!l 
*#fiBLTBMBUfc^ 01 lRt>*0l 2ic^-rpa^, 

t& 3 ooEttgPM-r ^to-s v -rt-it^mt 
— v*Mf$.-t2>z. £tfT*%z><, mi ncjjvr ±^tc. — 

WO YlgUj^-Y;!/ 14 4Y, 1 4 4 Y* i)\ XT—i? 1 
3 0tcSltP.n, g:fc, (DX^ftn-r^-r^tj^y 
-7*-^ 1 4 2X^, X YXt" — i/(0B'DC G ' fc^- 
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t>-^TKlte>nTV^„ YlKffliri'OM 4 4 Y. 14 4 
Y" tis YUWi=P 1 8 2 1 8 4, 1 8 4' Kf3 

tt&n. Xigfta-OH 4 4X«. Xftft^ 1 7 

2C7-A1 7 4" {cKtf£tlT^5„ S^^IEt&fi^ 
Wa^l/HZX, 1 44Y, 1 4 4 Y' 

[0042] 0 i 3nmm 1 6^#^-r-5i:> * 
swoBuofaswa^ttTfco. consswuis xy 

ig»jn-r;l/2 4 2 X. 242 X', 244 Y, 244 10 

y' txYXf->"3 0' ^D&fl-SBtoHfc:, 

V7U 3 0 0t, *S^»»3 2 OCDffiffigE^X YXf- 
^3 0' fc*S^-r*1tSO«tffa7'-bV^ , 'J 3 2 0i:5 
i?LTV^„ ^^li'feT-fe^^'J 3 0 Oli, 

2 4 4 Ylcm%.-$tlfc7^Z/is3 0 2^r#LTV^ 0 * 
7^-/SI5«3 0 4*\ i'7V7#;l'h^LT, 

•>'3 0 2 ic® »? znris t> , 7jc¥*Ri^tto yy* 

3 0 6C0— ^©^gP^^tOraKR^V^o nJ8H4©U 20 
V? 3 0 6 CDftfe^gPli, 2 OCDTk^&SPM 3 0 8 <D53tC 

^3 i ot— mcmizzn. co^mw.^y^y^cn, 

-»<077>iW3 1 2*^;l'h±i6^nT*5'3. & 
— »077>S?eSW«^ Stt^Rl^ttcDgPM3 1 4CQ- 

*©aai5«!*A/ifv»s. Sit^Rr^tt©gi5W3 1 4 ©as 

*5t>, 8-S077^aWtt, JKfcBSffi*J3 2 0O 
— «SaP077>^U— b 3 1 8t#;l/b±46^nTV^ 
3„ @^gPM3 2 0©«&gp-?«s -/U— h 3 4 8*\ 30 
2007^>'v ? gP«3 6lC@^^nTt5D, 
<D7^>->*gPM{±. %m%i Rj^ttfDgPW 3 4 4£D-4ggP 

3 4 4 OSSMO^gPti. 7^VS?»«3 4 2&C<fcoT 

matins*). £n<E>7^fJ$Mtfit, Mi^w-^m 

14CDSPW3 3 6 ©— 7 

- h 3 3 8 izmig-zntcyu— h 3 4 0 cs^jntfe 

f 3 3 4 ©Btjtf^rStfT. X Y 7.7— "J 3 0 ' tcR^ft 
3 0 0, 3 3 OtCfc^Tlis Tk^P^RtfSifi^nr^ttcD 

7bV x, YRtfe £fcs 7K¥*rT« 

-So fcT, X, Y. Blcm-fZ. 8-D<DmW.Jifa<Dti 

[0 0 4 3] 01 6 (CtKT 3-T71/2 4 4 Y«, 
n-Ob+J-tf- h 2 4 5 YlcWXmzn, f^n-OUt* so 
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2 4 6^:WbT*30, HS±77<D1t-#— h^U— h t±, H£ 

^(•^■yi'Ttyy'j 2 8 8<DmmcmiT\,^% 0 m& 

^SS©ffi»MS 2 9 0 ACs -*ibT3^W#-h 
2 4 5 Yfc±7JO-9-^-hyU-b 2 4 6 t, Hcfc, fife 
7?i:bT^h7-y^7'-lr>-/U 2 8 8 £: OP^c^tf £ 

nrvso 01 37bM0i 6ic^-rnmm<Di / mmicis 

V^T«, Rl^tt£DgP«3 0 6. 3 1 4, 3 4 4, 3 3 6 
tts ffiff1&3 1. 8mm (1 l/4^yf) „ S£*s 
4mm ( 1 / 4 &t>*JP##0. 3 0 5m 
m (0. 0 1 2^yf) OX^VU'Xil-e^t), 

jp»o*(pit'S^o m^mmmias 
i/->Tii, gp#3 0 6, 314^ fnfno- Wct>& 

5, SW3 4 4, 3 3 6fcP«(cK?iJ£*lTl/">-5„ 
[0 0 4 4] *^^$H/^SfiWcKbTiiH^bfc 

[0 2] HlK*V«TttA-AT^tKIJfiO-»OiSJa 

[0 3] 0 lfc^fWii*— gPWfffiT^-rji:®0T'fe 

[04] *^©»*»ffl««»««*-ai5WiiiTf^r 

©EBSW^:iz:ffi0T'fe*o 

[0 5] B.{mXr-—iS±.-filc3c,%'?x.— AOXYXf 
— $/{fiB(D 5 F®0"C ; fe-5o 

[0 6] H5K^"r«fifi©— »**6-6K»oT5591 
O^lRjtC^-r{||^iE®0-s?3&5 o 

[0 7] 0 6tC*3l/^TSB-BT'7rs-rffijg©— SPOffi^: 

0-e^So 

[0 8] X Y7f- ^(uej^fe^ff 5fci6fcX YXf 

[09] B8te^xYfiafr?©ifc*^«HTa9*o 
[010] bv^MoffimuKcnnflp 

[011] *»E<0B'J<D*fitfl9*jjt*\ 0 5i:l^«^ 

[01 2] 01 KD^Mm^t. m6tmu^m^iL 
[013] *&m<D3EK.ffl<Dnmm*jn-?. mstmm 
[014] 01 3<Dnmm*7n?. metrnmamyjiL 

[0 1 5] 0 1 3 lC7nTM7&<D-&<DW.±±.ffimT~3b 
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(10) 



8- 1 6 6 4 7 5 
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im 1 6 ] m 1 5 16-16 tCjSo T^91^^fR]{C 

10 *hUV?7 7SEB 

1 2 ft^SB 06**) 

2 8 ^tiXf— >*<D^-7 

3 0 XYXf->* 

3 4 ttft^ (^I-A) 




3 6 £SUM§ 

4 2 x, 4 2 x' xmm&tt (xsabn-Y;i/) 

4 4Y, 44V Ylgftg&tt (YKBa-r/W 
6 0 Sffffl7U-i7*y^'J 

6 1 SnUB^U— A 

7 2 x««rp 

7 4, 7 4' XSaft^OT-A 

8 2 Yftfi)? 

8 4, 8 4' Yftl&^cDT-A 



[02] 




(11) 



^mW- 8-1 6 6 4 7 5 





[08] 



[09] 



(12) 



#fUFP 8- 1 6 6 4 7 5 
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